Concern about virus transmission through protective clothing has led to the development of tests to determine the integrity of different barrier materials. Virus challenge tests are used to detect and quantitate penetration by virus particles. There are instances when it is desirable to determine the extent and location of penetration of both small molecules and viruses. The use of a dye marker together with a viral challenge could allow the simultaneous determination of the location (with dye) and the extent of the leak (with dye or virus).
FD&C Blue no. 1 (brilliant blue FCF) dye is used in foods, drugs, and cosmetics and is regarded as one of the least toxic dyes (2) . Since barrier testing and viral assays are routinely performed on the bench top under fluorescent lighting and since the dye might act as a photosensitizer, we investigated whether this dye plus intense light from fluorescent lamps would photoinactivate any of the different bacteriophages (4)X174, T7, PRD1, and 4)6) we use for testing barrier material integrity. We used dye concentrations which might be useful for testing barrier integrity.
The bacteriophages and their host cells were OX174 (1) with Escherichia coli C, 4)6 (7) with Pseudomonas syringae subsp. phaseolicola, PRD1 (6) with Salmonella typhimurium LT2, and an amber mutant (am28) of T7 (1) with E. coli 011. Virus growth and assay conditions have been described previously (4) . FD&C Blue no. 1 dye was obtained from S. J. Bell, FDA Center for Food Safety and Applied Nutrition, Washington, D.C.. The stock solution was made in deionized water at 50 mM and stored in the dark at 4°C. The absorption spectrum for the dye diluted into Dulbecco phosphate-buffered saline (DPBS) shows that the maximum absorption occurs at 630 nm, with minor absorption peaks in the near UV and blue-violet regions (308 and 408 nm; Fig. 1 ). Prior to light exposure, the dye was added to virus suspensions in DPBS at 0, 100, or 500 ,uM and kept in the dark at 0°C for 1 h to interact with the virus particles (5).
The light source was a broadband visible light source consisting of six parallel standard 40-W cool white (F4OT12CW; Sylvania) fluorescent lamps covered by plate glass, constructed to irradiate samples from below (3). More than 95% of the fluence was in the 360-to 700-nm range (<0.1% below 360 nm), which included a major absorption peak and one minor peak. A complete description and an emission spectrum of the source and the methods of radiometry have been published (3). The irradiance was routinely monitored through the bottom of a petri dish by using a UDT 40A optometer with a radiometric filter (United Detector Technology, Inc., Santa Monica, Calif.).
For irradiation, a bacteriophage cocktail (all four bacteriophages in the same DPBS suspension) contained initial titers of each virus of about 106 PFU/ml. Following equilibration with the dye, the cocktail was spread into thin la-yers (<0.5-mm thick) in the middle of plastic petri dishes and irradiated at 60 to 68 W/m2. All operations after addition of the dye to the bacteriophage cocktail, except irradiation, were performed in dim light (yielding maximum momentary exposures to an irradiance of 3 W/m2).
Survival curves for the four bacteriophages, 4)X174, T7, PRD1, and 4)6, irradiated in the presence (100 and 500 ,uM) and absence of FD&C Blue no. 1 dye are shown in Fig. 2 . 4)X174 with or without dye was not inactivated by a 20-min exposure to the light (total fluence, 4.4 x 104 J/m2). T7, PRD1, and )6 were partially photoinactivated in the absence of the dye (Fig. 2) , consistent with results found with herpes simplex virus and this light source (5) virus, D37, were 3.4 x 104 Jim2 for both T7 and PRD1 and 3.9 X 104 J/m2 for 46 The combined data demonstrate three important facts: (i) the confirmation that intense light exposures can partially inactivate some viruses, (ii) FD&C Blue no. 1 dye at 100 ,uM does not harm the viruses and even provides some protection from the light, and (iii) at higher concentrations, the dye may photosensitize some viruses.
Thus, FD&C Blue no. 1 dye (at 500 ,uM or less) is appropriate to use in combination with bacteriophage 4XX174, T7, or PRD1 for the simultaneous testing of barrier integrity. These data further demonstrate that when combination dye and virus tests are used, it should be determined whether the laboratory lighting conditions would be detrimental to the viability of the challenge virus(es).
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